PATENT SPECIFICATION 



(11^ 1426906 



50 (21) Application No. 22792/73 (22) Filed 14 May 1973 

O (31) Convention Application No. 65382 (32) Filed 17 May 1972 in 

05 (33) Luxembourg (LU) 

^ (44) Complete Specification published 3 March 1976 

CM (51) INT CU B32B 1/04//B05B 7/20 B32B 1/06 E06B 3 /66 

^ <52) Index at acceptance 

fH B2E 198 204 20Y 219 225 229 22Y 23Y 257 265 27Y 298 

327 349 359 360 381 382 383 384 385 38Y 395 
39Y 401 40Y 4l0 412 413 414 416 41Y 431 437 
439 43X 446 44Y 456 462 473 485 486 487 493 
498 49Y 508 515 517 523 525 52Y 532 533 53Y 
545 546 547 548 557 55Y 567 568 56Y 591 592 
593 594 595 59Y 605 60Y 611 6lY 622 623 624 
62Y 641 647 649 64X 656 65Y 666 672 683 695 
696 697 703 708 70Y 718 725 727 733 735 73Y 
742 743 755 756 757 758 767 76Y 777 778 77Y 
781 805 

B2F 7E1BY 7E2 7X 8G2C 

EIR 18A 




(54) EDGE PROTECTION OF VITREOUS PANELS 



(71) We, GLAVERBEL - MECA- 
NIVER, a Belgian Body Corporate of 166 
Chaussee de La Hulpe, Watermael- Boits- 
fort, Belgium^ do hereby declare the invention> 

5 for which we pray that a patent may be 
granted to uS, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement : — 
This invendon relates to a method of pro- 

10 tecdng an edge of a panel comprising at least 
one sheet of vitreous material which provides 
at least part of that panel edge^ sudh method 
involving providing the panel with a protector 
of channel form covering that edge and con- 

15 tinuous marginal zones of opposed faces of 
the panel. The invention also relates to panels 
provided with edge protection by that 
method. 

The term " vitreous material " as used 

20 herein includes not only glass but also vitro- 
crystalline material, i.e., material formed 
from glass by subjecting it to a thermal treat- 
ment resulting in the appearance of one or 
more crystalline phases therein. 

25 It is well known ^at sheets of vitreous 
material arc very vulnerable at their edges. 
The edges of the sheets are liable to suffer 
damage during handling and transportation as 
a result of impact against hard objects. 

30 During transportation, vitreous sheets are 
normally supported edgewise and the edges 
sometimes become chipped or otiherwise 
impaired at that time. 

It has been proposed to protect the edges 

35 of sheets of vitreous material by fitting pro- 
tective channel-secdon guards, usually made 
of wood or metal, over such edges. Experi- 
ence shows that even when such guards are 



fitted, a substantial number of breakages 
occurs due to stresses propagated from die 40 
sheet edges. This is apparendy due in most 
cases to the presence of defects such as 
scratches or notches which are present in the 
sheet edges before the guards are fitted. Such 
defects are liable to be produced for example 45 
during cutting of the sheets from continuous 
ribbons or larger blanks, and ihey aa as 
stress raisers. The guards do not to any 
material extent reduce the vulnerability of the 
sheets to impact forces of quite small magni« 50 
tude acting against the guards at the sites of 
such defects. Moreover such guards can easily 
be inadvertently displaced or pushed off the 
sheets during handling of them unless the 
guards exert a very strong grip on the 55 
margins of the sheets. The exertion of high 
pressures by the opposed side walls of the 
guards can however itself have adverse con- 
sequences. This is because imless the opposed 
faces of the vitreous sheets are truly flat and 60 
parallel over the whole extent of the marginal 
zones, the pressure exerted by the guards will 
not be uniformly distributed but will tend to 
be concentrated at certain positions. If a 
highly localised pressure occurs in the vicinity 65 
of a stress raiser, breakage of the sheet may 
occiH*. The localised pressure may itself spoU 
the stirfaces of the vitreous sheets, particu- 
larly if metal guards are used. 

The fitting of edge guards is moreover not 70 
at all a suitable method of protection in the 
case of vitreous sheets which are curved, as 
for example are the glass sheets which form 
or which form part of certain vehicle 
v/indscreens. 75 

The need for edge protection also occurs 
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m respect of articles comprising an assembly 
of two or more vitreous sheets in face to face 
relationship. Example of such articles are 
laminated glass panels and panels incorporate 

5 ing xy/o or more vitreous sheets held in spaced 
relationship. Prefabricated guards as above 
described can be fitted over the edges of such 
units so as to enclose the edges of the vitreous 
sheets but the disadvantages attendant on the 

10 use of such guards as above referred to are 
then even more in evidence because there is 
often likely to be a lack of true paraliellisni 
beuveen tlie faces gripped by the guards. 
It is possible to leave the prefabricated 

15 guards in place when the vitreous sheets are 
mounted m a frame, e.g., a window frame, 
but they are then liable to be a source of 
trouble, not least because they become water 
traps holding accumulations of water. This 

20/18 most undesirable in particular for double 
/ glazing units, because of the risk of water 
{ penetratmg the inter-sheet joints and entering 
y ihe interiors of the units. 

The present invention aims to provide an 

25 edge protecting method which is appHcable 
to flat and curved sheets and enables vitreous 
sheets to be protected at least to some extent 
against the weakening effect of stress raisers 
at the edge zones of the sheets. 

50 According to the present invention there is 
provided a method of protecting an edge of 
a panel comprising at least one sheet of 
vitreous material which provides at least part 
of that panel edge, such method involving 

35 providmg the panel with a protector of 
channel form covering that edge and con- 
tiguous marginal zones of opposed faces of 
. the panel, characterised in that said protector 
is formed m sim from a fluid coating material 

w v/liich sets or can be caused to set to form 
a solid body which undergoes shrinkage 
before settmg is complete, such coatm- 
material bemg applied so as to cover such 
panel edge and contiguous marginal zores of 

45 the opposed faces of the panel and then being 
allowed or caused to set in sim to form the 
said protector in the form of a channel the 
opposed walls of which press elastically 
against said marginal zones under elastic 

50 forces stored in said channel due to said 
bhnnkage. 

This metiicd has a number of important 
advantages as compared with the use of pre- 
fabricated guards. By virtue of die formation 

o:> of The protector in situ by applying a fluid 
coaung material the material which sets to 
torm the protector is in intimate contact 
v^ith the covered edge or edges of die viueous 
sheet or sheets and witii contiguous marginal 

60 zones of die opposed faces of the pineL 
regardless of the contour of such edges and 
face zones, and tiie pressures exerted on the 
opposed taces of the panel at the protected 

65 ?^i^u^ ^? ^"^^y" substantially uni- 

05 iormly distributed along such margin. The 



applied fluid material can enter notches or 
cracks in or adjacent the edges of the vitreous 
sheet or sheets and in consequence the pro- 
tector can reduce the risk of breakage 
occurring due to stresses propagated from the 70 
sites of such defects. 

The method according to the invention is 
applicable regardless of the longitudinal pro- 
file of the panel edge to be protected, regard- 
less of die cross-sectional profile of such edge, 75 
and regardless of whether the panel is flat or 
cin-7ed. The invention moreover enables 
effective edge-protection of panels comprising 
sheets of figured glass, which is not possible 
by means of prefabricated guards as herein- 80 
before referred to. 

Another very important advantage of the 
method according to the invention is that it 
enables very good protection to be given to 
the edges of a panel at a comer zone where 85 
those edges meet. When prefabricated guards 
are employed a guard can be fitted over each 
of the margins of a rectangular panel but 
the protection thus afforded often does not 
extend or does not adequately extend 90 
to the corners of the panel. When 
applying die invention, the fluid material may 
be applied so as to cover contiguous edges 
and their meeting corner, without interrup- 
pon, so that the material sets to form an 95 
mtegral protector covering the edges and the 
corner In fact the fluid plastics can be 
applied so as to form a continuous protector 
enveloping die entire peripheral margin of a 
panel of rectangular or other shape. The pro- 100 
tector can if desired be removed from the 
panel when it is mounted in a frame or is 
otherwise put to use. 

The method can be applied for ed'^e- 
protecting a panel consisting of a sin|le 105 
vitreous sheet; for protecting the edges of 
panels comprising two or more sheets (at 
least one of which is a vitreous sheets 
assembled in face to face contact; and for 
protEctmg the edges of hollow panels com- lllO 
prising two or more sheets Tat least one of 
which is a vitreous sheet), held in spaced 
relationship. 

When applying the method for protecting 
the edges of panels comprising two or more 115 
sheets a^embled in face to face contact as 
above referred to, die contraction of die pro- 
tector during setting tiiereof may be relied 
upon for holding die sheets togedier; but 
of course th& metiiod is also applicable in die 120 
aise that the sheets are held together in part 
by otiier means, e.g., in die case tiiat die 
sheets are bonded togedier to form a 
lammate. 

The fluid coating material is preferably a 125 
plastics or plastics-containing material 

Preferably die coating material aopHed to 
the panel comprises a plastics material in 
molten state Molten plastics are relatively 
easy to handle and to apply so as tO; build up 130 
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a deposit of adequate thickness for the pur- 
pose in view. Moreover contraction forces of 
appreciable magnitude can occur during cool- 
ing of the plastics from the molten state to 
room temperature. The nature of the applied 
composition and the temperatures at which 
coating is perfonned are preferably such that 
the applied coating solidifies as rapidly as 
possible. Advantageously the temperature of 
the edge zones of the panel onto which the 
coating material is applied is lower than the 
temperature of such molten plastics. They 
may for example be at room temperature. In 
that case the cooling of the coating material 
to form the required edge protector v/ith 
elastic forces stored therein can be easily and 
quicidy brought about. 

According to a preferred embodiment of 
/the method according to the invention, the 
( coating material comprises a molten plastics 
\iiiaieiiaLa§-aforesaid and is appggdJjy^sprast:,^ 
Nng. T his method of application enables the 
coating material to be applied quickly and 
with good control of the distribution of the 
material on the panel margin so as to form 
a protector of any rcqiiired cross-sectional 
thickness and profile. The sprasring method 
can moreover readily be performed in auto- 
mated or semi-automated production lines by 
conveying a succession of panels past a spray- 
ing station or stations or by displacing a 
spraying head or heads along a line of 
panels. 

Particular importance is attached to pro- 
cesses according to the invention wherein the 
coating material applied to the panel com- 
prises a plastics material and is flame-sprayed 
onto the panel. This technique is conducive 
to the performance of the method in a highly 
efficient and economical manner and pro- 
motes the formation of a protector the plastics 
material of which penetrates into notches or 
other surface defects in the coated surface 
portions. In the flame spraying technique, 
the plastics coating material is continuously 
fed through the nozzle of a flame-sprayer so 
that the plastics is brought to an atomised 
condition in the flame and is heated in the 
flame and is discharged from the gun in 
atomised form. The plastics may be fed to 
the sprayer from an extruder. The plasties 
may for example enter the sprayer in molten 
condition or in solid form, e.g., in the form 
of a solid rod or thread which is progressively 
melted in tlie flame. The flame sprayer does 
not need to be frequently cleaned as does a 
sprayer used for spraying solutions of plastics 
material. 

The use of a flame-sprayer is additionally 
of value in enabling the thickness of the 
plastics coating to be controlled and if 
required varied from one region of the panel 
maigin to another. By way of example the 
thickness or gauge of the protector formed 
along a given margin can increase from the 



end regions towards the central region along 
such margin. 

In certain embodiments of the invention, 
the coating material comprises polyvinyl 
chloride, a polyester, polyvinyl acetate, nylon 70 
or polytetrafluoroethylene. These materials 
have very useful combinations of properties 
for the purpose in view. 

In other methods according to tlie inven- 
tion, the coating material comprises a copoly- 75 
mer of ethylene and vinyl acetate and/or a 
copolymer of ethylene and acrylic acid. These 
plastics have been found to be particularly 
suitable for forming edge protectors which 
arc highly effective. 80 

As an alternative to forming the protector 
from a molten plastics, the protector may be 
formed by applying a composition containing 
one or more polymers in dispersed or dis- 
solved state, e.g., by spraying, brushing, or 85 
dippmg. 

In general, advantages are to be gained 
from using a coating composition which 
during setting undergoes chemical and/or 
phase modification, e.g., crystallisation. An 90 
important example is the use of a coating 
composition comprising monomers which 
polymerise in situ. Generally spealdng such 
modifications lead to an improved contact 
between the protector and the covered panel 95 
margin. 

The coating composition may include 
various types of additives, e.g., pigments for 
colouring purposes, fillers such as wood, glass 
fibres, cement or metal powder, or compon- 100 
ents for accelerating or promoting solidifica- 
tion or hardening such as cross-linking com- 
ponents for cross-linking polymer chains. 

Advantageously a substance which promotes 
adhesion of the coating to die panel margin 105 
is applied between the panel margin and the 
applied composition. Such substance may for 
example comprise a compound possessing 
groups which are reactive in respect of the 
material or materials of the coated surfaces 110 
and of the main constituent or constituents of 
the coating. In the case that the coated sur- 
faces are glass surfaces, use is preferably 
made of ^silane com gounds for that purpose, 
Jiie improved adherence of the protector 115 
is useful not only for rendering die protector 
more resistant to displacement but also to 
provide a better seal against the ingress of 
fltiid, e.g., water or steam, between the pro- 
tector and die covered margin of the panel. 120 

As already stated, the method according" 
to the invention can be applied for protecting 
the edges of hollow panels. Thus the inven- 
tion may be applied for protecting the ed ges 
ofpanels coinprismg ^ two s heets j ointed \ 125 
tog ether at the re guTn_ nf^ thf^ ppr^pt^ 1 
' glargin of the panel,^ said sheets^being^ifT 
spaced relationship over the whole area of ' 
the panel or over the whole area of the panel 
except at said margmal region. In such an 130 
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application of the method the coating 
material is preferably applied so that the 
. channel protector formed by setting of such 
) applied materia l covers the entire perip hery 
5 of the pa ncL the opposed wails of the channel 
pressing elasticalJy against marginal zones of 
the outer faces of said sheets. When per- 
formed in that VTay die method affords the 
6. ^"^^^^ effective protection to the panel edge. 
10 However Ver y us eful pr otection can he 
5f*^J f ggor ded b y '"forming t wo or more protectors 

^ C^^*^ situ in accorSSice with the invention so 

that 'tHe protectors together cover die entire 
or the greater part of the periphery of the 
panel. 

The protector or protectors formed on a 
hollow panel as above referred to may be 
relied upon for holding the sheets against an 
intervemng spacer member or members, or 
^additi onal securing means may be used^ e.g., 
|Lan.,. adhesive tor secufm^tne sheets to " such 
( spacer member ~or^_m emgers: Hie — fbrccs" 
Exerted on the opposecr*sSeets^by tlie pro- 
tector or protectors due to the shrinkage 
25 thereof is sometimes higher if the sheets are 
held pressed towards each other by some 
extraneous means during the setting of the 
protector(s)3 the applied pressure being 
released when such setting is complete. The 
said protector or protectors may furthermore 
serve to hold the sheets in the required 
spaced relationship. In order to achieve this 
result, the fluid material from which the pro- 
tector or protectors is or are fomied is 
applied so as to extend between tlie facing 
surfaces of the sheets at their marginal zones, 
as well as over the marginal zones of die 
exterior faces of the panel. It is in any event 
preferable for the fluid plastics material to 
be applied so as to cover the inner faces 
of the sheets at their mar^nal zones so that 
the protector when set can reduce the risk 
of brealcage occurring as a result of the 
presence of stress raisers in such inner face 
zones. 

When manufacturing a hollow panel com- 
prising two or more sheets spaced apart by 
an ^teryenin g sp acer inembe tL^or^members, 
^he^shee ts^^'may ^ glued to. such spacer 
^niSnber or members but if desired "^e" 
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pressures eserted on the outer faces of the 
panel at the marginal zones due to the 
shrinkage of the plasdcs may be relied upon 
for holding the sheets against the spacer (s). 

By forming a protector in situ in accord- 
ance witii the invention so that it envelopes 
the entire margin of a hoUov/ panel, the pro- 
tector assists or can be made solely 
responsible for sealing the interior of the 
panel. 

It is not to be inferred from the foregoing 
that when the invention is applied for edge- 
protecting a vitreous sheet or sheets incorpor- 
ared in a holiov/ panel, the invention neces- 
65 sarily involves the formation of a protector 
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which covers edges of bodi sheets or of at 
least two of the sheets if there are more than 
two. On the contrary, the or each v itreous 
sheet of the panel can be provi3 ei3^" wrffl~'itk 
own ed ^e protector or protectorsT ln that case 70 
the or each protected sheet itself constitutes 
a panel within the meaning of that term as 
used in the definition of the invention herein- 
before set out and in die appended claims. 

Reference has been made to the flame- 75 
spraying of a plastics material, and in par- 
ticular of a plastics material which com- 
prises a copolymer of ethylene and vinyl 
acetate aftd/or a copolymer of ethylene and 
acrylic acid. It is perhaps surprising that such 80 
plastics can be flame-sprayed. The tempera- 
tures in die flame of a flame-spraying gun are 
very high and may for example reach 1500**C 
or a higher temperature. It was to be expec- 
ted that the plastics would biun or be des- 85 
troyed in the flame, but this is not the case. 
It is particularly suitable to employ a plastics 
material of the kind marketed under the name 
"Hotmelt" by Plastic Union of Brussels, 
such material comprising an ethylene/vinyl- 90 
acetate copolymer or an ethylene/acryUc acid 
copolymer, together with paraffin wax and 
phenolic resin. 

Preferably the flame spraying is achieved 
by continuously feeding the plastics from an 95 
orifice into a stream of combustible gas and 
oxygen within die nozzle of a flame-sprayer 
and simultaneously forcing a stream of air 
through that nozzle to give the required dis- 
charge velocity to the atomised plastics. A 100 
suitable sprayer is the flame-spraying gun 
which is marketed under the name MOGUL 
by Metallising Com.pany of Europa GmbH, 
of 565 Solingen, Postfach 701, German 
Federal Republic. Preferably the oxygen and 105 
the combustible gas^ e.g., natural gas or pro- 
pane or a mixture of combustible gases are 
fed to the nozzle of the flame-sprayer under a 
pressure of 0.2 to 2.5 kgs/cm-, the air being 
fed at a pressure of 2 to 7 kgs/cm-. 110 

In certain methods according to the inven- 
tion, the flame-sprayed plastics is fed in 
molten condition to the nozzle of a flame- 
spraver. By feeding the plastics in molten 
condition, the required atomisation of the 115 
plastics in the flame is facilitated. 

Advantageously, the plastics is supplied to 
a said nozzle from a plastics melting and 
extruding or discharging apparatus. The use 
of a melting and extruding or discharging 120 
apparatus in combination with a flame- 
spraying gun is of particular value in enabling 
coating operations to be quickly performed in 
the course of mass-production or mass- 
processing. Preferably the plastics feeding 125 
through the nozzle of the flame-spraying gun 
has a temperature in the range 150 to 200*C 
and is under a pressure in the range 2 to 
7 kgs/cm=. These conditions have been found 
to give very good results using commerciaUy 130 
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available equipment. A suitable melting and 
extrusion apparatus is that which is marketed 
under the name **Nordson V.'* (Trade 
Mark) by Nordson Corporation of Ohio, 
.5 United States of America. 

The invendon also includes panels pro- 
vided with edge protection by a method as 
hereinbefore defined. According to the present 
invention^ a panel comprising at least one 
10 sheet of vitreous material which provides at 
least part of at least one edge of the panel 
and comprising at least one protector of 
channel forming covering the or said edge 
and contiguous marginal zones of opposed 
15 faces of the panel, is characterised in that 
said protector has been formed in situ by 
application and setting of a fluid coating 
material and has undergone shrinkage during 
such setting in consequence of which shrink- 
20 age the opposed walls of the channel press 
elastically against said marginal zones under 
elastic forces stored in the protector. 

A panel having an edge protector or pro- 
tectors according to the invention has the 
25 advantage that the pressures exerted on the 
opposed faces of the panel at the protected 
margin or margins thereof are always substan- 
tially uniformly distributed along such margin 
or margins. The material of the protector or 
30 protectors intimately contacts the surface por- 
tions of the sheet lying within the protector or 
protectors, even if such surface portions con- 
tain defects such as notches or chips. Jhe 
Kprotector or pr otectorsjius . serve to^reduc^ 
35 Hhe'^^k^fibregMng stresses be in^ propagated 
rfrom such stres s _ ^aisers^ .as hereinbefore 
\j:ef erred to. In the case of a transparent pro- 
tector, the presence of stored elastic forces 
in the protector can be detected by photo- 
40 elastidmetry. If the protector can be removed 
from the panel the presence of such stored 
elastic forces will be revealed by mutual 
approach of the sides of the channel as it 
assumes a state of equiUbriimi. 
45 Preferably the panel comprises at least one 
said protector w^hich covers contiguous mar- 
gins of the panel and a corner at which such 
margins meet. In that case comer protection 
is achieved which is superior to any comer 
•50 protection which can be achieved by fitting 
prefabricated protectors onto contiguous panel 
margins so that the said protectors abut one 
against another. 

Advantageously, the panel comprises a 
55 single said protector which envelopes the 
entire peripheral margin of the panel. The 
protection afforded is in that case optimum. 
The panel is very well suited for moimting in 
a frame or otherwise with the protector in 
60 place thereon. 

In certain panels according to the inven- 
tion, the panel comprises sheets which are 
held directly together or against an interven- 
ing spacer member or members by a said 
65 single protector enveloping the entire peri- 



pheral margin of the panel. Such a panel can 
be produced very quicldy and at low cost. 

The invention includes panels with an edge 
protector or protectors as aforesaid wherein 
such protector or protectors is or are formed 70 
wholly or mainly of poljnrinyl chloride, a 
polyester, pol5rvinyl acetate^ nylon or 
polytetrafluoroethylene. 

The invention also includes panels with an 
edge protector or protectors as aforesaid 75 
wherein such protector or protectors is or are 
formed whoUy or mainly of a copolymer of 
ethylene and vinyl acetate and/or a copoly- 
mer of ethylene and acrylic acid. 

In the case of a panel according to the "80 
invention as hereinbefore defined, wherein 
the panel comprises two sheets jointed 
together at the region of the peripheral 
margin of the panel, said sheets being in 
spaced relationship over the whole area of 85 
the panel or over the whole area of the panel 
except at said marginal region, it is prefer- 
able for the said protector to have been 
formed so that it covers the entire periphery 
of the panel, the opposed walls of the channel 90 
pressing elastically against marginal zones of 
the outer faces of said sheets. 

Various embodiments of the invention 
selected by way of example will now be des- 
cribed with reference to the accompanjrog 95 
diagrammatic drawings in which: — 

Fig. 1 is a transverse cross-section of a 
double-glazing unit in course of its production 
by a process according to the invention; 

Fig. 2 is a transverse cross-section of an lOO 
insulating panel in course of production by a 
process according to the invention; 

Figs. 3 — 5 are cross-sectional views of por- 
tions of three other panels according to the 
inventions. i05 

Fig. 6 is an elevation^ partiy in cross- 
section, of an apparatus according to the 
invention for flame-spraying plastics coating 
material onto a substrate. 

Fig. 1 illustrates a process for the produc- 110 
tion of a holjQiy panel 1 comprisin g twoi 
jfe^^5ajal-gla5.C23;)each measuring 50 X 40 
X 0.4 cm. A- Cpntinuous strip (4^f_ neoprene , 
the cross-sectional dimensions of which are 
1.5 X 1 cm is inserted between the margins 115 
of the two glass sheets along the whole 
periphery thereof. The drawing represents a 
stage in the formation of an edge protector 5 
which when constructed will have a channel 
section and will envelope the whole peri- 120 
pheral margin of the panel. The protector is 
formed in situ by spra5ring partially poly- 
merised pol57vinyl acetate at a temperature of 
50''C on to the panel margin, using a hot air 
spray gim 6. The panel margins were at room 125 
temperature (20° C). As shown by the draw- 
ings the protector-forming composition is first 
sprayed onto one side of the panel and one 
part of the edge face of the panel. The panel 
is coated in this way along the whole of its 130 
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periphery so as to form one-half of the final 
protective channel, and then the composition 
IS sprayed in a similar way from the other 
side of tlie panel so as to complete the 
3 channel. The applied composition is heated to 
complete polymerization of the vinyl acetate 
Durmg the setting of the channel it undergoes 
shnnkage with the result that the side walls 
of the channel press elastically against the 
10 outer faces of the glass sheets 2 and 3 so 
that these sheets are clamped agamst the 
intervening spacing bead 4 under the elastic 
forces stored in the channel. 

As the polymer composition is sprayed onto 
15 the panel, the composition enters any notches 
or scratches which may be present on the 
coated surface portions of the glass sheets 
The protector channel, when complete, is in 
mtimate contact widi the panel at all positions 
withun the channel, and the forces exerted on 
the panel components by the channel are sub- 
stantially uniformly distributed ove^- the 
whole periphery of the panel. 

If desired, polymerizadon of the protecdve 
25 composition can be promoted by Incorporat- 
ing therein a polymerizadon catiyst. 

The protective composition can be sprayed 
onto ilie margins of the panels so that the 
thickness of the channel protector is greater 
30 over the central regions of the four margins 
thereof than at die end regions of those 
margins. 

Prior to the application of the polymer 
composition, forces may be asserted on the 

^3 exposed outer faces of the glass sheets 2 and 
3 so as to place the interposed spacer strip 4 
under some compression, the forces being 
mamtamed during the appHcation of the 
polymer composition and the setting thereof 

40 In that case the clamping pressure exerted on 
the sheets 2 and 3 by the protector channel 
in the completed article, is greater because 
those dampmg forces are due not only to 
the shnnkage of die protector channel durino^ 

43 Its formaaon but also to the elastic recovery 
forces in die spacer strip 4 which are released 
When the pressures exerted on die exposed 
outer faces of the glass sheets 2 and 3 durin- 
*o>^ation of the channel are released ^ 

50 In a modification of the embodiment above 
descnbed widi reference to Fig. 1 the 
plastics composition is appKed so as to' form 
a protector channel along only one mardn 
of the panel. 

55 In a further embodnnent, the plastics com- 
posmon is applied so as to form a protector 
channel enveloping die peripheral margin of 
a smgle sheet of glass so diat the sides of 
the channel press elastically against the mar- 

60 ginal portions of die opposed faces of the 
sheet. 

Fig. 2 shows a pardy completed panel 7 
posiooned over a trough B containing a coat- 
ing composition 9 which is used in die fom^a- 
65 tion of a protector channel on the panel- 



margin. The panel comprises two sheets 10 
and 11 of vitrocrystalline material each 
measuring 30 X 30 X 0.4 cm. The sheets 
are secured by layers of adhesive 12 and 13 
to wooden spacer members which extend 70 
betv/een die sheets along the four margins of 
uie panel. Two of such spacer members, 
designated 14 and 15, are apparent in the 
drawmg. The interior of the panel is occupied 
by a polyurediane foam insulating plate 16. 75 
The adhesive used for securing the wooden 
members to die glass sheets is a 

Thiokol" (Trade Mark) resin adhesive. 

The four margins of the panel thus formed 
are successively immersed in the coating com- 80 
position 9 held in the trough 8. This coatino- 
composition is a partially polymerized polv^ 
ester resin at a temperature of 70*^0. The 
coatings are rapidly cooled by a stream of 
air at 40"C until the polyester resin is com- 85 
pletely polymerized. By such procedures the 
margms of the panel are enveloped by a pro- 
tective channel 17. The dipping and setting 
stops are thereafter repeated so as to build 
up a furdier layer IS of die polymer on top 90 
of the channel 17. 

During the setting of the polymer it under- 
goes shnnlcige so that the protector channel 
exerts clamping forces against the covered 
margins of the sheets 10 and 11, whereby 95 
the adhesive layers 12 and 13 are subjected 
to permanent compressive forces. It will be 
seen that the body of the resin forming the 
protector channel extends between the vitro- 
crystalline sheets at their peripheries so that 100 
the edge portions 19 and 20 are completely 
enveloped. These edge portions are not sub- 
jected to any harmful forces and the protector 
channel efficiently protects the whole peri- 
phery of die panel against damage during 105 
handling and transportation. The surface pro- 
hie 21 of the protector channel faciKtates the 
now of water off the panel. 

Fig. 3 shows part of a hoUow glazing unit 
compnsmg uvo sheets 22, 23 made of glass 110 
the marginal portions of which sheets are 
bent towards each odier and secured togedier 
by an adhesive layer 2.4^pliedJhet3imerL,die 
sheetjedges. An edge protector 27 of channel 
secuoii and composed of a vinyl polymer 115 
contammg 5% by weight of pigment, has 
been formed in situ on die peripheral 
margm of die panel and has been set 
'il f° opposed sheets 22 and 

j5 at die panel are subjeaed to clamping 120 
forces by die said protector. The layer of 
adhesive 24, which is a silicon-based adhesive 
reinforced widi glass fibres had, prior to 
the formauon of die protector channel, a 
thickness of 4 mm. In die course of the 125 
sarmtage of the protector channel the thick- 
ness of the adhesive joint was reduced, by 
die clamping forces, to 2 mm. By virtue of 
the leacaon forces imposed by die assembled 
glass sheets on the flanges 25 and 26 of the 130 
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protector channel, the bridge portion 27 of 
this protector channel is under tension. 

The unit shown in Fig. 4 comprises two 
sheets 28, 29 made of ordinary glass. The 

5 marginal portions of the sheets have been 
secured to an intervening spacer ribbon 30. 
Preparatory to the jointing of the said sheets, 
the marginal portions of their inner faces 
were metallised and provided with solder 

10 layers 31, 32. The sheets are held to the 
spacer ribbon 30 by solder beads 33 formed 
between the coated margins of the sheets and 
the said spacer ribbon. A coating composition 
comprising a polyester has been applied to 

15 the peripheral margin of the panel so as to 
form in situ a protector channel 34 the 
opposed walls of which press elastically 
against the margin of the panel imder elastic 
forces stored in the said channel due to 

20 shrinkage thereof during the setting of the 
polyester. The cross-section of the protector 
channel is such that there are thickened zones 
35 between the central bridge portion of the 
channel and its opposed walls which cover 

25 the marginal portions of the outer faces of the 
glass sheets. By virtue of such cross-sectional 
shaping the channel is able to exert forces of 
appreciable magnitude against such opposed 
face portions. 

30 The panel represented in Fig. 5 comprises 
two sheets 36 and 37, the marginal portions 
of which are clamped against an interposed 
rubber spacer bead 38 by elastic forces stored 
in a protector channel 39 which has been 

35 formed in situ from a composition comprising 
polyvinyl chloride applied by means of a hot 
air spray gun. Prior to the application of 
this composition, the marginal portions of the 
outer faces of the glass sheets 36 and 37 

40 were coated with thin layers 40 and 41 of 
gamma propyl dimethyl triethosysilane to 
improve the adhesion of the applied plastics 
composition to the glass sheets. The spacer 
bead 38 is quite strongly compressed by the 

45 contractive forces in the protector channel 
and the hollow panel is efficiendy hermeti- 
cally sealed. Other embodiments of the inven- 
tion (not illustrated) comprise panels as 
represented in Fig. 5 and produced as above 

50 described except that in one case nylon and 
in another case polytetrafluoroethylene instead 
of polyvinylcfaloride was used for making the 
protector. 

In further embodiments of the invention 
55 (not illustrated) the procedures for forming 
protectors as above described are applied for 
forming protectors on curved panels. A 
curved panel of this type may comprise for 
example a wooden sheet and be a decorative 
60 panel. 

Fig. 6 illustrates an installation for coating 
a substrate with a plastics material using a 
flame-spraying technique in accordance with 
the invention. 
65 The installation comprises an extrusion 



head 42 to which plastics material can be 
continuously supplied via a conduit 43. The 
extruder is of a type designated Nordson V, 
marketed by Nordson Corporation of Ohio, 
United States of America. Plasdcs material is 70 
discharged from the head 42 along a discharge 
tube 44, into a flame sprayer 45 fixed to such 
tube. The flame sprayer comprises a body 
portion 46 with a central boss 47 onto which 
an inner nozzle component 48 is clamped by 75 
a clamping ring 49 which is screwed onto 
such boss. A conical shell 50 is screwed onto 
an outer annular flange 51 of the body por- 
tion of 46 and an outer nozzle component 52 
is screwed into the lower end of such shell. 80 

A conduit 53 is connected to the body 
portion 46 of the burner head and communi- 
cates with a passageway 54 which is formed 
m such body portion and which opens into 
a recess 55 formed in the bottom face of 85 
the central boss 47. The said recess is in 
communication with passagevrays 56 which 
extend through the inner nozzle component 
48 to the free end of such component, A con- 
duit 57 is connected to the body portion 46 90 
of the burner head and communicates with 
a passage\vay 58 which is formed in such 
body portion and opens into its bottom face 
beuveen the central boss 47 and the peri- 
pheral flange 51 so that such passageway is 95 
in communication with the space 59 at the 
interior of the shell 50. 

When the flame sprayer is in use, a mixture 
of propane and oxygen is fed to the flame 
sprayer via conduit 53 so that such gas mix- 100 
ture is continuously discharged from the inner 
nozzle compartment 48 via the passageways 
56 therein. At the same time air is fed to the 
fl.ame sprayer via conduit 57, This air flows 
through tlie space 59 within the shell and 105 
through an annular space 60 defined between 
the inner and outer "nozzle components and 
discharges into the discharging propane- 
oxygen mixture. The combustible gas mixture 
discharging from the nozzle is burned to form 110 
a very high temperature flame. The plastics 
material which is fed along the tube 44 dis- 
charges direcdy mto the flame via a central 
bore 61 in the inner nozzle component and 
becomes divided in the flame into very small 115 
droplets which are projected from the flame 
sprayer as a fine high velocity spray. 

The described flame sprayer is of a type 
designated MOGUL, marketed by the Metal- 
lising Company of Europa GmbH of 565 120 
Solmgen, W. Germany. 

Very suitable operating conditions are as 
follows: — 

Feed pressure of plastics to extrusion head 

3.5 kg/cm2. 
Temperature of plastics feeding to extrusion 

head 175**C. 
Gas pressure in conduit 53 1 kg/cm^. 
Air pressure in conduit 57 4 kg/cm^. 

Fig. 6 shows the flame-sprayer located 130 
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above conveyor 62 which is used for convey- 
ing a sheet such as 63 beneath the fianie 
sprayer so tiiat the flame-sprayed plastics 
forms a conunuous coating 64 thereon as a 

5 step in forming a channel protector envelop- 
ing the edge faces of the sheet and the 
contiguous marginal portions of the opposed 
face of the sheet. 

A very suitable plastics material for flame- 

10 spraying by means of the apparatus repre- 
sented in Fig. 6 can be formed by adding to 
molten copoly (ethylene/aciylic add) or 
copoly (ethylene/vinyl acetate): — 

(a) paraffin wax or microcrystalline v^as in 
15 order to lower the meldng temperature of the 

plastics composition, 

(b) phenolic resin or colophony to increase 
the tackiness of the composition and 

(c) a filler such as clay^ carbon black or 
20 quartz. 

The follovring is an example of a plastics 
coating material which may be flame-sprayed 
according to the invention : — 

Parts by 



25 



weight 



Ethylene/vinyl acetate copolymer 

(Melt Index 20) 30 
Ethylene/vinyl acetate copolymer 

(Melt Index 3) 12 
30 Ethylene/vinyl acetate copolymer 

(Melt Index 220) 6 
Microcrystalline wax 

(Melting Point 180°F) 20 

Double-refined paraflSn 7 

35 Poljnerpene resin 33 

Dioxtyl adipate (as plasticiser) 0.8 

Anti-oxident 1 

Aluminium (as fiUer) 15 

^^aving regard to the provisions of Section 
40 9 of the Patents Act, attention is directed to 
the claims of Patent No. 1,386,292. 

WHAT WE CLAIM IS: — 

1. A method of protecting an edge of a 
panel comprising at least one eheet of vitreous 

45 material winch provides at least part of tliat 
panel edge, such method involving providing 
the panel with a protector of channel form 
covering that edge and contiguous marginal 
zones of opposed faces of die panel, character- 

50 ised in that said protector is formed in situ 
from a fluid coating material which sets or 
can be caused to set to form a soUd body 
which undergoes shrinkage before setting is 
complete, such coating material being applied 

55 so as to cover such panel edge and contiguous 
margmal zones of the opposed faces of the 
panel and then being allowed or caused to 
set m situ to form the said protector in the 
lorm of a channel the opposed walls of which 

60 press elastically against said marginal zones 
under elastic forces stored in said channel due 
to said shrinkage. 

2. A method according to claim 1, charac- 
tensed in that die said coating material 



applied to the panel comprises a plastics 65 
material in molten state. 

3. A method according to claim 2, charac- 
terised in that the temperature of the edge 
zones of the panel onto which the coating 
material is applied is lov/cr than the tempera- 70 
ture of such molten plastics. 

4. A method according to claim 2 or 3, 
characterised in tbst said coating material is 
applied by spraying. 

5. A method according to claim 4, charac- 75 
tensed in tliat the coating material is flame- 
sprayed onto the panel. 

6. A method according to any of claims 2 
to 4, characterised in that the coating material 
applied to the panel comprises polj^inyi 80 
chloride, a polyester, polyvinyl acetate, nylon 

or polytetrafiuoroethylene. 

7. A method according to any of claims 2 
to 5, characterised in that the coating material 
apphed to the panel comprises a copolymer 85 
of ethylene and vinyl actate and/or a copoly- 
mer of ethylene and acrylic acid. 

S. A method according to any preceding 
claim characterised in that beuveen the pand 
margin and the applied coating material a 90 
substance is applied which promotes adhesion 
of such coating material to said margin. 

9. A method according to any preceding 
claim, wherein said panel comprises two 
sheets jointed together at the region of the 95 
peripheral margin of the panel, said sheets 
being m spaced relationship over the whole 
area of the panel or over the whole area of 

the panel except at said margmal region, 
characterised in tliat said coating material is 100 
applied so that tlie channel proteaor formed 
by setting of such applied material covers 
the entire periphery of the panel, die opposed 
walls of the channel pressing elastically against 
marginal zones of the outer faces of said 105 
sheets. 

10. A mediod according to claim 5 
characterised in diat the plastics is flame- 
sprayed by continuously feeding d^e plastics 

from an rvrifir^ Intex o er««nm 



trom an orifice into a stream of combustible no " 
gas and oxygen within the nozzle of a flame- 
sprayer and simultaneously forcing a stream 
of air through that nozzle to give the required 
discharge velocity to atomised plastics. 

11. A metiiod according to claim 10, 115 
characterised in that the combustible gas and 
oxygen are fed to said nozzle under a pressure 

of from 0.2 to 2.5 kgs/cm- and the air is 
fed to said nozzle at a pressure of from 2 to 
7 kgs/cm^ 120 

12. A medsod according to any of claims 5, 
10 and 11, characterised in that the flame- 
spra3^ed plastics is fed in molten condition to 
the nozzle of a flame-sprayer. 

13. A method according to claim 12, 125 
characterised in that the plastics is continu- 
ously fed to said nozzle from a plastics 
melting and eitrading apparatus. 

14. A method according to claim 12 or 13, 
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characterised in that the plastics feeding 
through the said nozzle has a temperature in 
the range 150 to 200° C and is under a 
pressure in the range 2 to 7 kgs/cm=. 

15. A panel comprising at least one sheet 
of vitreous material which provides at least 
part of at least one edge of the panel and 
comprising at least one protector of channel 
form covering the or a said edge and con- 
tiguous marginal zones of opposed faces of 
the panels characterised in that said protector 
has been formed in situ by application and 
setting of a fluid coating material and has 
undergone shrinkage during such setting in 
consequence of which shriiikage the opposed 
walls of the channel press elastically against 
said marginal zones under elastic forces stored 
in the protector. 

16. A panel according to claim 15, charac- 
terised in that there is at least one said pro- 
tector which covers contiguous margins of the 
panel and a corner at which such margins 
meet. 

17. A panel according to claim 15, charac- 
terised in that there is a single said protector 
which envelopes the entire peripheral margin 
of the panel. 

18. A^ panel according to claim 17, charac- 
terised in that said panel comprises sheets 
which are held directly together or against 
an intervening spacer member or members by 
such protector. 

19. A panel according to any of claims 15 
to 18, characterised in that the said protector 



or protectors is or are formed wholly or 35 
mainly of pol5rvinyl chloride, a polyester, 
polyvinyl acetate, nylon or polytetrafluoro- 
ethylene, 

20. A panel according to any of claims 

15 to 18, characterised in that the said pro- 40 
tector or protectors is or are formed wholly 
or mainly of a copolymer of ethylene and 
vinyl acetate and/or a copolymer of ethylene 
and acrylic acid. 

21. A panel according to any of claims 15 45 
to 20, such panel comprising two sheets 
jointed together at the region of the peri- 
pheral margin of the panel, said sheets being 

in spaced relationship over the whole area of 
the panel or over the whole area of the panel 50 
except at said marginal region, characterised 
in that said protector has been formed so that 
it covers the entire periphery of the panel, 
the opposed walls of the chaimel pressing 
elastically against marginal zones of the outer 55 
faces of said sheets. 

22. A method of protecting an edge of a 
panel substantially as herein described with 
reference to the accompanying drawings. 

23. A panel having at least one edge pro- 60 
tector formed by a method substantially as 
herein described. 

HYDE, HEIDE & O'DONNELL, 
Chartered Patent Agents, 
47 Victoria Street^ 
London SWIH OES, 
Agents for the Applicant. 
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